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RESISTANCE  OF  DIELECTRIC  COATINGS  OF  LEAD  OXI!  K 
AND  CRYOLITE  TO  LASER  RADIATION 

N.  L.  Kramarenko , Yu.  V.  Naboykln,  Yu.  A.  ' u*  v 

In  ci  nnecl  1 1 n w ith  the  contl  nuous  development  f in  vest  3 'at  1 01  ; 

in  the  Yield  of  lasers,  the  need  increases  for  dielectric  coatings 
serving  ns  resonator  mirrors.  The  main  n iul  rerents , . ' are 

imt  sed  : . such  coatings , are  high  ref  < :t ing  nr  nertli  ; ai  1 
resistance  to  laser  radiation , esm  :ially  with  high  energy  lei  si  ties . 

Existing  mirrors  on  a base  of  zinc  sulfl  le  ai  i 5 us  flu  rides 

I ssess  suff j :ieni  Ly  hi  ;h  strength  ai  i ligh  j e f f i lients  of 
reflectivity . However , substances  are  kt  own  for  which  th<  r<  fr?  it  t ve 
’ ■ lices  are  hi  'her  than  f r zinc  sulfide . This  makes  11  r ssible 

to  produce  mirrors  froi:  a smaller  number  of  layers  with  the  same 

parameters  than  f r mirr  rs  J rom  zinc  sulfide . Such  substances 
include  load  oxide. 

In  this  article  by  means  of  the  implication  of  alternating 

■ . rs  f lead  oxid<  and  ;ry  i t « in  ; vacuuir  w<  - 1 t - I n ilti layer 

mirr  rs , wh ' ;h  were  apt  Lied  a; f eel  rs  in  a laser  res  nal  r.  Sore 

optical  pr  perties  of  such  multilayers  investigated  in  [ 1- 3 ] * 

in  our  work  we  discussed  the  results  o“  investigation  of  the 
resist ane<  f these  coatings  t ruby  Laser  radi at ioi  lenending  on 

th<  metl  f their  prenaratiot  and  th  number  of  let  sited  layers . 

Multilayer  coatings  of  lead  oxide  and  cryolite  were  obtained  by 
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means  of  vaporizati  >n  " substances  in  an  rdinary  vacuuir  ii  stallati  i 
Q M ] with  a rectifier,  with  whi  ih  it  5s  possible  to  regulate  the 
..  g-ree  of  vacuum  under  the  cover.  Pepulat  ion  is  n<  cessary  since 
the  lead  oxide  layers  are  applied  with  p 3*10  torr  [2], 

and  cryolite  layers  with  p ^ 1*10"^  torr.  The  rat<  of  rulveriza- 

O 

t 1 n of  lead  oxide  with  such  a vacuuir  is  approximately  500  A/rnin. 

The  refractive  index  of  PbO  layers  highly  depends  on  the  temperature 
of  the  backing.  So,  with  temoeraturf  in°C  the  r<  fractivf  index 
for  2>  - 780  A is  eq ual  t 2 . 55 , and  with  tempi  rat  ire 
?z  =2.71.  The  relationship  of  reflectivity  f th<  lead  xi  5< 
layers  to  the  temperature  of  the  backir  - is  studied  ii  letai 
[ 3 ] . we  appl  led  the  Lead  xi  ■ a y<  rs  t the  1 acl  i ng  at  temo<  ri  t ir< 

2 and  C.  Multilayer  c atings  fron  Lead  xidf  an  sry  Lite, 

app  l : iif ferent  temperatures  f bac  ii  • , for  Lead  xide  w r« 

tested  " r ii  ral  ilitj Inst  ruby  au<  i Li  at i n,  and  th< 

c ■ ffi  •'  nt  s f n fl<  ••  ' vit  y ■ re  measur<  ; or  an  in: im<  r t . 

made  according  to  t ’ u‘Vur  • [ ••  ]. 

in  Literaturi  ther  i ittci  ■ n late  on  the  resists  nee 

of  laser  refl<  it  rs  t th<  • :t5  i ' • herent  r?  ; 5 ■ t - . In  [ r ] 

.....  iescribed  t strengtl  iharaeteristi  cs  - f r u 1 1 i : ay<  rs  r>f 
;•  • ; . sulfid<  • : magnesiun  flu  ride . s our  i nv< ‘stigations  have 

sh  •••  , it  is  lifficult  1 tically  evaluat<  : h<  st  rengt  h 

f • atii  • ■ against  r-  liati  i b<  :ause  f th<  ir  surface  i rreguL ari t ; 
and  • . necessity  f isli  - f :us<  1 Laser  radiatioi  i som< 

it : : f th<  surface.  Tl  strength  f multilayer  coat  5 ngs  was 

studied  by  th<  f 11  wing  meth  L.  />  ruby  Laser  bear  (fi gur< >)  with 
maximui  itput  nergy  « l|  ,t,  jperating  ii  fre  -rui  ning  n le, 
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v ■ . ; uum  calorir  ■ • ■ • . 


• ■ - : • pari  o i th<  bear  ^ 20%)  was  separat*  wit-1  t < aid 

of  beam  splitting  plat  fl  and  was  focused  with  lens 
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' ■ ' yer  . r 1 t ■ rrr  ii  in  - 1 he  ruant  it  y of  incident  -• 
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■ atii  ‘s , wl ilch  Is  observi  i with  ; leat in ■■  ■ of  the  be  :ki np  f 
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